Introduction
Sexually transmitted infections (STIs) are a major public health problem disproportionately affecting young people given that STI notification rates peak at 15-24 years of age. 1 In 2012, 498.9 million cases of STIs were reported among adults aged 15-49 years 2 while two-thirds of new HIV infections occurred among youths, mostly young women aged 15-24. 11 Sub-Saharan Africa has the highest STI burden in the world, 2, 4 and most youths tend to have a low perception of risk because STIs are asymptomatic. 5, 6 Platfontein is home to approximately 8,000 San from the !Xun and Khwe tribes. The Platfontein San have been on the periphery of socioeconomic and political systems including health services and awareness programs. 7, 8 STIs are associated with increased risk of HIV acquisition and transmission and other related reproductive complications such as pelvic infections and secondary infertility. 9, 10 STIs increase the sexual transmission of HIV among adolescents 11 ; such that individuals infected with STIs are 5-10 times more likely to acquire or transmit HIV through sexual contact. 12 The national HIV prevalence estimates in South Africa among adults aged 15-49 years generally increased from 15.3% to 17.9%. 3 HIV prevalence estimates in the Northern Cape Province were 7.4%. 13 However, there is limited data on the national burden of STIs among adolescents in South Africa. 14 A study of adolescents in the Eastern Cape Province showed an overall prevalence of 15.8% for curable STIs among the 1,057 adolescents with a mean age of 17 years, whose biological samples were collected for STI screening. 15 Few studies of HIV and AIDS have focused on the Platfontein San community. Reports from NGOs, staff at local clinic and community leaders indicate that HIV/ AIDS and tuberculosis severely burden the communities, although statistics are not available. 16, 17 Risk factors for STIs such as unemployment, alcoholism, domestic violence and HIV reported previously on marginalized communities in South Africa 18 were also entrenched among the Khwe and !Xun in Platfontein. 19, 20 The San Baseline study conducted by the AIDS Foundation of South Africa revealed that 73% of the Platfontein San respondents were not using condoms, had multiple sex partners, and they had low knowledge of HIV and AIDS. 17 The declining age of sexual debut has been proffered as one possible explanation for the increase in numbers of STIs. 5 According to data from a behavioral survey in South Africa, a significant number of youths reported sexual activity before the age of 13 years. 13 Another explanation for the increase in rates of STIs could be the reluctance of young people to use condoms. 15, 21 A study conducted among young people in KwaZulu-Natal Province reports low perceptions of STIs, HIV and AIDS risk among both males and females and they did not perceive that transmission could be prevented by condom usage. 22 Condoms have been reported to be used primarily for the prevention of pregnancy and not STIs, and they are inconsistently used when other contraceptives are used. 23, 24 The factors influencing health choices for Platfontein adolescents have not been documented. However, previous studies done in South Africa showed that traditional medicine plays an active role in the health care of San communities. 17, 25 De Jager et al observed that people in Platfontein have poor health-seeking behavior, frequently requiring medical care at a very late stage of disease. 25 Sexual health outcomes in the community can further be exacerbated by the fact that adolescents are likely to encounter problems in getting the required STI information on prevention and treatment services. 17, 26 Knowledge, awareness and perceptions studies of STIs, HIV and AIDS, and the STI health care services that are available to the school-going youths of the San-groups of Platfontein are not well understood. Across Southern Africa, the indigenous San populations live in remote areas and they face many barriers to good health. Where health services are available, often health staff do not speak their languages and are involved in the running of local services. 16 Based on the foregoing, we aimed to assess the knowledge and risk perceptions of STIs, HIV and AIDS in this indigenous population and their awareness of available local primary health care (PHC) services.
Methods

study design
This study is a descriptive, cross-sectional survey of selfreported knowledge and perception levels of learners at the !Xunkwesa Combined School in Platfontein.
study setting and population
The study was conducted in July 2007 at the school premises in Platfontein. The San community of Platfontein consist of approximately 8,000 !Xun and Khwe San who are part of a regional society of Africans, whose livelihood depended on hunting, gathering and pastoralism. 7 Before being resettled in 2004, in the township of Platfontein situated in South Africa's Northern Cape Province, the !Xun and Khwe San originally from Namibia and Angola, were forced off their land and lost the natural resources on which their livelihood depended. 8 Although living conditions have improved in terms of housing and proximity to a large city, the communities continue to feel marginalized and neglected by the local government based on the poor quality and limited number of houses and poor provision of services. 7 Poverty is a structural problem as 97% of the Khwe and !Xun live on less than one dollar/ day and have an unemployment rate of 95%. 19 All learners were from either the !Xun or the Khwe San community. Each community practices a different home language, but all teaching is done in Afrikaans. 
sampling and sample size
Of the 1,000 learners at !Xunkwesa Combined School, 201 male and female learners in grades 6-12 (ages 12-24 years) were randomly selected from the school records to complete the survey. Learners below grade-6 were excluded because the Life Skills curriculum in lower grades did not include sexual and reproductive health issues hence, they would not be able to relate to the contents of the questionnaire that was administered. Convenience sampling was used to randomly select pupils at the school due to the high absenteeism rate, we decided to select from those that were present at school on the day of the study. Simple random technique was used to draw a sample of 201 out of a total of 1,000 pupils registered from grade 6 to grade 12 at this rural school. All pupils from grade 6 above were eligible to be included in the study. Using the sample formula below we were expected to interview 278 pupils but due to logistical challenges at the time we only achieved a 72.3% response rate. In each class some sample pupils refused to participate compromising the response rate even further. A total of 201 adolescent males and females were then interviewed. The required sample size was determined using the following formula for prevalence surveys:
where: n=required sample size, t=confidence level at 95% (standard value of 1.96), p=estimated proportion of knowledge on STI among Platfontein San pupils which was put at 0.5, m=margin of error which was put at 5% and r=approximated non-response rate set at 20%. The estimated non-response rate was based on the school attendance as observed by the school administration but also the fact that pupils might not want to complete the questionnaire due to the inherent stigma that STIs carry because of their close association with HIV/AIDS transmission.
Data collection
Participants completed a self-administered questionnaire which elicited information about respondents' demographic details and questions related to knowledge, attitudes, perceptions and behavior about STIs, HIV and AIDS and health care service availability for the target group. Other questions were related to the use of the services provided by traditional healers in contrast to the use of the conventional primary health services provided by the community clinic. The questionnaire was designed and pilot-tested among adolescents who frequently visited the local youth center (Roodepan MultiPurpose Center in Kimberley). Appropriate adjustments to the questionnaire were made based on the observations noted during pilot-testing after which it was distributed to the participants. This approach helped us to assess validity and reliability of our questionnaire as the "measurement tool" that we used for the study. The questionnaire was completed privately and anonymously. The questionnaires were checked for completeness, legibility and for missing information on site.
statistical analysis procedures
Statistical analysis was performed using Stata version 13. The school children were stratified into lower and higher grades (6-9 and 10-12, respectively). Comparisons were also made between girls and boys, and different age groups. Comparison of categorical variables was done using chi-squared test to determine difference between the variables; P-value <0.05 was regarded as significant.
ethical considerations
Ethical approval was obtained from the University of Witwatersrand Human Research Ethics Committee (Ethics number: R14/49 Fredericks). Written and official authorization was sought from the Department of Education and the School Principal. Written informed consent was obtained from survey participants and parents or guardians prior to completing the questionnaires which were labelled with unique study numbers to maintain anonymity.
Results
sample characteristics
A total of 201 learners completed the questionnaires. Their demographics were as follows: 110 (55%) were male and 91 (45%) were female. Generally, 12% of the students were much older for their respective grades, with a mean age of 16.7 years (standard deviation 2.8) and a range of 12-26 years. There was no significant difference in the age distribution of the learners by sex except age for those in the 18-20 age category (P=0.002), ( (13.9%) of learners indicated that they knew that abstaining from sexual activity prevents HIV/AIDS and STIs in addition to condom use where abstinence may not be achieved; the majority of which were males (54%) (Figure 1 ). As shown in Table 2 , only 42.3% of the learners were aware that STIs increase the risk of HIV infection with higher proportion of male learners being more aware compared to female learners (P=0.004). Most male learners (59.8%) perceived that alcohol use predisposed them to risky sexual behavior compared with 40.2% of their female counterparts (p=<0.001).
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Knowledge and perception of sTis
Perception of risk of contracting sTi or HiV infection
As shown in Table 2 , 87 students (43.3%) said they were not sure whether they were at risk of contracting an STI while 65 (32.3%) students reported that they did not think they were at risk of contracting an STI; 49 (24.4%) considered themselves at risk of contracting an STI with no differences between male and female learners (P=0.384). Most male learners were significantly unsure of their risk of acquiring HIV, 49 (62%) compared with female learners 30 (38%), P<0.001, and there were no significant differences between male and female learners who thought that they were at risk of contracting HIV (P=0.414) and those who said that they had no risk of contracting HIV (P=0.464).
source of knowledge of sexual and reproductive health
As shown in 
Awareness of sTi and HiV treatment and prevention services in the community
Knowledge on availability of PHC services was low with 84 (41.8%) of the respondents aware about availability of PHC services within their community (Table 3 ). More males than females viewed voluntary counseling and testing (VCT) as an important component in HIV prevention (P=0.029) ( Table 3 ). The respondents were asked whether they had utilized the service of a traditional healer. Their responses are summarized in Figure 1 , 71 (35.3%) of the learners indicated they had visited a traditional healer while 43 (21.4%) of the respondents had utilized both PHC and traditional healer services and 87 (43.3%) had used only PHC services.
Discussion
The aim of the study was to assess knowledge and risk perception of STI, HIV and AIDS among school-going youths in the !Xun and Khwe communities as well as the utilization of local PHC services. While the levels of knowledge of STIs were high, knowledge of HIV and AIDS was low. This finding on STI knowledge levels is consistent with that of a study conducted in Nigeria, in which 67% of the respondents were aware of STIs. 27 The findings reflect inadequate coverage of HIV and AIDS education and communication at both the PHC clinic and educational institution. It is imperative that awareness be created about HIV and AIDS. The National Department of Health in South Africa has implemented a number of sexual and reproductive health programs targeting youths. Nonetheless, current evidence from studies conducted in South Africa between 2014 and 2015 indicate that HIV counseling and testing (HCT) has been low in South African adolescents, in particular among boys. 6 A cross-sectional study of an out-patient clinic in Durban found low testing numbers (41%) with only 30% of 12-17-year-old males testing for HIV. 28 Learners in South Africa bear a disproportionate burden of health problems including teenage pregnancy, HIV and STIs. 15 In contrast other studies have reported high levels of knowledge of HIV 29 and poor level of knowledge about STIs. 26, 29 This has been attributed to widespread publicity of HIV campaigns which masked other STIs. A vast majority of students knew about the relationship between STIs and HIV while most were unaware of the association between alcohol or drug use with STIs. These findings underscore the need to increase awareness on other risk behaviors beyond sexual intercourse, associated with contracting STIs including HIV.
The findings of this study showed low perception of risk of acquiring both HIV and other STIs. Similar findings were reported in studies conducted in South Africa and Tanzania. 22, 26 Utilization of PHC services was high even though a significant number of students utilized both PHC and traditional healer services. Similar findings were reported in a study of utilization of PHC vs traditional medicine in Platfontein. 25 These findings are important as they highlight that traditional healers still play a role in the health care of this San community as such there is a need to impart STI and HIV/AIDS information education and communication materials and skills through seminars and workshops as they form an integral part of health care providers in the area. About 20% of the respondents reported that the PHC clinic Adolescent Health, Medicine and Therapeutics 2018:9 submit your manuscript | www.dovepress.com
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Knowledge and perception of sTis was youth-friendly, and 28% were unaware that services at the PHC were free (data not shown). Similar findings were reported in a study conducted in India, where only 5.4% of respondents preferred to use the PHC clinic. 29 This is also a reflection of poor adaptation and information dissemination by the PHC clinic to tailor services for adolescents. Regarding source of information about STIs and HIV, nearly 45% of students, stated that they got it from sexual and reproductive education in school. This shows the importance of the role of teachers in sex education and inculcating reproductive education in the school curricula. Other studies have reported other major sources of information about sexuality such as electronic media, books, magazines, parents and mass media. 26, 29, 30 There is a need for a strong and relevant sexual and reproductive health education curriculum in schools 31 as well as a need for youth-friendly health services programs in the Platfontein community. Risk reduction messages should recognize the cultural norms and values of the target population. In addition, messaging and education program should be tailored to individuals and their settings. 32 Given that the education system is geared to teaching specific information in specific grades as suited to the age and grade of the learners, the older learners in the lower grades are thus at a disadvantage in receiving accurate and age-related information. The risk element is increased not only by the limitations on the sexual and reproductive education levels, but also by the likelihood that the older learners may not participate in discussions and debates with younger learners in the same grade. This emphasizes the importance of considering demographic and social determinants of sexual and reproductive health in curriculum design with more emphasis on age-based programs, rather than grade-based. A meta-analysis of school-based sex education and HIV prevention in low-and middle-income countries reported that comprehensive school-based education interventions adapted from effective interventions and those involving a range of school-based and community-based components as well as improved school curriculum incorporating basic STI/ HIV preventive strategies seem to have the largest impact on changing HIV-related behaviors. 33, 34 The study remains the first to engage with health issues among adolescents in an indigenous population of San people in South Africa, a marginalized community with minimal access to health care services hence at an increased risk of STI/HIV transmission. However, when interpreting results of this study, the following limitations need to be taken into account: learners required the ability to recall specific information about STI/HIV and related health care services provided in the area. This approach posed a major challenge in that recall bias was a potential source of error in this study. The common spoken language in this area is Afrikaans requiring the questionnaire to be translated from English hence the quality of translation of the questionnaire into Afrikaans and the level of understanding of the Afrikaans language may have varied significantly among respondents. Since the study focused on the school-going section of the community, the results may not be applicable to the out-of-school youth who are in the majority in the San community. A study that includes the out-of-school youth will give a more accurate indication of how the youth in the San communities relate to the sexual and reproductive health education provided by both traditional and mainstream health care providers. In addition, the potential for occurrence of social desirability bias may not be underestimated due to inherent nature of self-reports.
Conclusions
The study confirms that the perception of risk of acquiring HIV and STIs among the school-going youth of Platfontein is extremely low. Knowledge of HIV and AIDS is lower than that of STIs. The high STI knowledge levels did not appear to have any effect on perceptions of risk of acquiring STIs or the relationship between STIs and HIV transmission. Younger respondents were more knowledgeable about sexual and reproductive health issues than older respondents. A major challenge at Platfontein will be to address the knowledge and perception gaps in older learners, which is compounded by the mixed age groups in each class. The results provide an opportunity to review the existing life skills and sexual and reproductive health curriculum so that it is more age appropriate as opposed to being grade appropriate. They also provide an opportunity for increasing HIV knowledge through community awareness and HIV education in schools and clinic settings. The importance of the use of traditional medicine and the need for this to be integrated within mainstream medicine is demonstrated; however, these study findings may not be generalized to other cultural groups in South Africa.
What is already know on this topic
The following information is already known on this topic: 1) The importance of better HIV awareness and its association to STIs; 2) linkage between STIs and HIV infection acquisition; and 3) low knowledge of HIV among primary school children in San communities 
What this study adds
This study adds the following information essential in controlling STI/HIV in this indigenous population: 1) Low perceptions of risk of getting infected with STIs and HIV infection among school children in San communities, 2) the role of traditional medicine in the health care choices among San communities, and 3) impact of incorporating traditional value systems into the way that education and health care services are discharged.
